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Increased aortic root diameter (AoRD) is associated with higher
cardiovascular mortality [1]. The mechanical load imposed by the
systemic circulation is considered a determinant of aortic remodeling
[2]. However casual brachial blood pressure (BP) measurements
exhibit low or no ability to predict AoRD [3,4].
BP levels are not constant along the arterial tree. For instance, systolic
BP (SBP) is usually higher in leg arteries than in vessels closer to the heart
andchanging fromsupine toorthostatic posture is associatedwithmarked
increments in legBP levels [5]. In this regard, itmight be speculated that BP
variationalong thearterial treewouldmodulate thehemodynamicburden
imposed to proximal aorta, thus inﬂuencing its structure. This study
evaluated brachial and leg BP levels in supine and orthostatic posture and
investigated the relationship between these measurements and AoRD.
Twosamples fromthecityofCampinas, Brazil,wereenrolled. SampleA
included 130 nonsmoker, nondiabetic (fasting blood glucose b126 mg/
dL), normotensive (brachial blood pressure b140/90 mmHg) and normo-
lipemic subjects according to the National Cholesterol Education Program
[6]. Sample B comprised 197 subjects with at least 1 of the following
cardiovascular risk factors: smoking, hypertension or diabetesmellitus. BP
was measured by the same investigator using oscillometric devices
(Omron HEM-705CP, Omron Corp.) as previously described [5]. Initially,
BP was concomitantly measured in the right arm and right calf with the
subject lying in supineposition for10 minutes. ThenBPwasconcomitantly
measured in the same arm and calf after the patient remained in standing
position for 10minutes. To abolish the inﬂuence of legmuscle contraction
in orthostatic position, subjectswere asked to support bodyweight on the
contralateral leg during calf BP measurement. Fasting serum glucose and
lipidsweremeasured using standard laboratory techniques. AoRD and left
ventricularmass (LVM)were assessed byechocardiographywith aVivid 3
Pro apparatus [7]. LVM index was calculated as LVM divided by body
surface area [4,7]. The studywas approved by the Ethics Committee of the
State University of Campinas and informed consent was obtained from all
participants. The authors certify that they comply with the Principles of
Ethical Publishing in the International Journal of Cardiology [8]. All values
were expressed as mean±standard error. Unpaired t-test was used to
comparecontinuousvariables.Univariateand forwardstepwise regression
analyses evaluated the association between studied variables. A p-value
b0.05 was considered signiﬁcant.
The features of enrolled subjects are shown in Table 1. Among all
BP measurements, leg supine SBP and leg orthostatic diastolic BP
(DBP) exhibited the highest correlation coefﬁcients with AoRD in
sample A (r=0.36; pb0.001) and sample B (r=0.30; pb0.001),
respectively. Among brachial BP measurements, orthostatic DBP and
supine SBP showed the strongest correlation with AoRD in sample A
(r=0.32; pb0.001) and sample B (r=0.26; pb0.001), respectively.
Further variables that presented signiﬁcant univariate correlation
with AoRD were then included in linear regression models. In sample
A, leg supine SBP (R2=0.085; pb0.001), LVM index (R2=0.160;
pb0.001) and body surface area (R2=0.039; p=0.01) associated
with AoRD in a model that still included age, gender and brachial
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Table 1
Clinical and echocardiographic features of studied subjects.
Variable Sample A
(n=130)
Sample B
(n=197)
p
Male sex, n (%) 53 (41) 80 (41) NS
Age, years 33.5±1.1 51.5±0.7 b0.001
Body surface area, m2 1.78±0.02 1.77±0.01 NS
Body mass index, kg/m2 24.8±0.4 26.4±0.3 0.002
Smoking, n (%) – 177 (90) –
Hypertension, n (%) – 75 (38) –
Diabetes mellitus, n (%) – 28 (14) –
LDL-cholesterol, mg/dL 105.8±1.6 122.2±2.3 b0.001
HDL-cholesterol, mg/dL 53.4±0.9 42.9±0.6 b0.001
Triglycerides, mg/dL 136.0±3.0 154.7±4.8 0.004
Glucose, mg/dL 85.2±0.4 97.6±2.0 b0.001
Brachial supine SBP 124.5±1.0 130.2±0.9 b0.001
Brachial supine DBP 77.9±0.7 84.3±0.7 b0.001
Brachial supine PP 46.6±0.7 46.0±0.4 NS
Brachial orthostatic SBP 126.8±1.0 133.4±1.1 b0.001
Brachial orthostatic DBP 80.5±0.7 83.7±0.6 b0.001
Brachial orthostatic PP 46.3±0.8 50.4±0.6 b0.001
Leg supine SBP 132.4±1.2 131.0±1.1 NS
Leg supine DBP 75.6±0.6 84.2±0.7 b0.001
Leg supine PP 56.8±1.1 47.3±0.4 b0.001
Leg orthostatic SBP 187.2±1.8 195.3±1.0 b0.001
Leg orthostatic DBP 108.3±1.3 100.0±0.7 b0.001
Leg orthostatic PP 78.9±1.5 95.4±0.6 b0.001
Left ventricular mass index, g/m2 100.6±1.9 110.4±2.4 0.004
Aortic root diameter, mm 29.2±0.3 32.2±0.2 b0.001
Legend. LDL—low-density lipoprotein; HDL—high-density-lipoprotein; SBP—systolic
blood pressure; DBP—diastolic blood pressure; PP—pulse pressure.
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orthostatic DBP as independent variables. In sample B, leg orthostatic
DBP (R2=0.022; p=0.01), LVM index (R2=0.124 pb0.001) and body
surface area (R2=0.068; pb0.001) associated with AoRD in a model
adjusted for age, gender, diabetes mellitus, hypertension, brachial
supine SBP and triglycerides.
This report provided novel knowledge that either in subjects with
low cardiovascular risk (sample A) or in individuals with cardiovascular
risk factors (sample B), leg BP, but not brachial BP, was independently
related to AoRD. Moreover, the present results showed that changes in
body posture inﬂuenced this relationship. These ﬁndings might have
clinical implications. First, they could provide a novel indication for
lower limbBPmeasurementas a predictor of AoRD,whichmightexpand
its use in clinical practice. Currently, leg BP evaluation is not routinely
performed, except when there is suspicion of aortic constriction or
peripheral artery insufﬁciency [9,10]. Second, they suggest that evalua-
tion of leg BP in orthostatic posture might be useful, at least in subjects
with cardiovascular risk factors. To our knowledge, there are no
reference values for leg BP measured in standing position and no
previous study evaluated the relationship between orthostatic leg BP
and vascular phenotypes. Conversely, current guidelines recommend
assessmentof legBPonly inhorizontal position [9]. Therefore our results
may shed novel light in a neglected BP measurement.
In conclusion, our study demonstrated that leg BP was associated
with AoRD in individuals with or without cardiovascular risk factors,
and further showed that changes in body posture played a role in this
relationship. Despite the underlying mechanisms, these ﬁndings
suggest that leg BP evaluation might be an alternative approach in
order to predict AoRD. However, further studies in other populations
are necessary to conﬁrm this assumption.
References
[1] Gardin JM, Arnold AM, Polak J, Jackson S, Smith V, Gottdiener J. Usefulness of aortic
root dimension in persons 4 or 65 years of age in predicting heart failure, stroke,
cardiovascular mortality, all-cause mortality and acute myocardial infarction (from
the Cardiovascular Health Study). Am J Cardiol 2006;97:270–5.
[2] LamCS, XanthakisV, Sullivan LM, et al. Aortic root remodelingover the adult life course:
longitudinal data from the Framingham Heart Study. Circulation 2010;122:884–90.
[3] Vasan RS, Larson MG, Levy D. Determinants of echocardiographic aortic root size.
The Framingham Heart Study. Circulation 1995;91:734–40.
[4] Matos-Souza JR, Fernandes-Santos ME, Hoehne EL, Franchini KG, Nadruz Jr W.
Isolated mitral valve prolapse is an independent predictor of aortic root size in a
general population. Eur J Echocardiogr 2010;11:302–5.
[5] Gemignani T, Matos-Souza JR, Coelho OR, Franchini KG, Nadruz Jr W. Postural
changes may inﬂuence popliteal atherosclerosis by modifying local circumfer-
ential wall tension. Hypertens Res 2008;31:2059–64.
[6] Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in
Adults. Executive Summaryof TheThirdReportof TheNational Cholesterol Education
Program (NCEP). Expert Panel onDetection, Evaluation, and Treatment ofHigh Blood
Cholesterol in Adults (Adult Treatment Panel III). JAMA 2001;285:2486–97.
[7] Cipolli JA, Souza FA, Ferreira-Sae MC, et al. Sex-speciﬁc hemodynamic and non-
hemodynamic determinants of aortic root size in hypertensive subjects with left
ventricular hypertrophy. Hypertens Res 2009;32:956–61.
[8] Coats AJ, Shewan LG. Statement on authorship and publishing ethics in the
International Journal of Cardiology. Int J Cardiol 2011;153:239–40.
[9] Chobanian AV, Bakris GL, Black HR, et al. The seventh report of the Joint National
Committee on Prevention, Detection, Evaluation, and Treatment of High Blood
Pressure: the JNC 7 report. JAMA 2003;289:2560–72.
[10] Beckman JA, Higgins CO, Gerhard-Herman M. Automated oscillometric determi-
nation of the ankle-brachial index provides accuracy necessary for ofﬁce practice.
Hypertension 2006;47:35–8.
0167-5273 © 2012 Elsevier Ireland Ltd.
doi:10.1016/j.ijcard.2012.04.048
Increased circulating mitochondrial DNA after myocardial infarction☆,☆☆
Marte Bliksøen a,b,1, Lars Henrik Mariero a,b,⁎,1, Ingrid Kristine Ohm c,1, Fred Haugen a,b, Arne Yndestad b,c,
Svein Solheim b,d, Ingebjørg Seljeﬂot b,d,f, Trine Ranheim b,c, Geir Øystein Andersen b,d, Pål Aukrust b,c,g,
Guro Valen a,b,2, Leif Erik Vinge b,c,e,f,2
a Department of Physiology, Institute of Basic Medical Sciences, University of Oslo, Norway
b Center for Heart Failure Research, University of Oslo, Norway
c Research Institute of Internal Medicine, Oslo University Hospital, Rikshospitalet, Norway
d Center for Clinical Heart Research, Department of Cardiology, Oslo University Hospital Ullevål, Norway
e Department of Cardiology, Oslo University Hospital Rikshospitalet, Norway
f Institute of Clinical Medicine, Faculty of Medicine, University of Oslo, Norway
g Section of Clinical Immunology and Infectious Diseases, Oslo University Hospital Rikshospitalet, Norway
a r t i c l e i n f o
Article history:
Received 30 January 2012
Accepted 8 April 2012
Available online 10 May 2012
Keywords:
Myocardial infarction
AMI
Mitochondrial DNA
mtDNA
☆ Sources of funding: The Norwegian Research Council, Norwegian Health Associa-
tion, Center for Heart Failure Research, and the University of Oslo.
☆☆Conﬂicts of interest: None.
⁎ Corresponding author at: Department of Physiology, Institute of Basic Medical
Science, Postbox 1103 Blindern, 0317 Oslo, Norway. Tel.: +47 99459596.
E-mail address: l.h.mariero@medisin.uio.no (L.H. Mariero).
1 These authors contributed equally to the paper.
2 These authors have a shared last authorship.
Aseptic trauma patients with massive muscular damage have
increased plasma levels of mitochondrial DNA (mtDNA), acting as a
danger associated molecular pattern molecule (DAMP) promoting
inﬂammation and tissue damage [1]. We hypothesized that an acute
myocardial infarction (MI) would lead to increased circulating levels
of mtDNA, potentially contributing to local and systemic inﬂammation
following MI.
The authors of this manuscript have certiﬁed that they comply with
the Principles of Ethical Publishing in the International Journal of
Cardiology [2]. The study protocol was approved by the Regional
Committee forMedical Research Ethics, and all patients providedwritten
and oral informed consent as previously reported [3]. Patients aged
30–75 yearswith ST-segment elevationMI (STEMI) (n=20, 5 female) or
stable angina pectoris (SAP) (n=10, 1 female) successfully treated with
percutaneous coronary intervention (PCI) were included. Exclusion
criteria were previous transmural infarction, cardiogenic shock and
considerable co-morbidity. In the STEMI patient group, cardiac MRI was
performed6 weeksafterPCI usinggadolinium late contrastenhancement
132 Letters to the Editor
Open access under the Elsevier OA license.
